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Select model type 
Input measured life data 
Input re quired conn dene e levels 
Inout Reii abilities 



Based on input data and calculations already 
m ade, guess a life value which could be 
consistent with above input data. 



Calculate confidence levels based 
model type, measured lives, and 
reliabilities of interest from equation. 






YES 






EXPORT DATA AND CREATE GRAPH 
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Choose an initial percentage and a vaiue for a random variable for use as a 
limit in the Weibuil distribution type, the Weibull distribution type having a 
scale parameter and a shape parameter; 



-22 



define a first plurality of logarithmic ranges, wherein the scale parameter 
has a substantially equal probability of occurring; 



2£ 



define a second plurality of logarithmic ranges, wherein the shape 
parameter has a substantially equal probability of occurring; 



determine a two-dimensional array of probabilities of obtaining the sample 
of part faiiures 1 wherein one dimension of the array includes the first 
plurality of logarithmic ranges, and a second dimension of the array 
includes the second plurality of logarithmic ranges; 



seiect a level of significance of the values of the probabilities and 
discontinue the two-dimensional array when the values do not meet that 

level of significance; 



3o 



use the Weibull distribution type to create an associated second array of 
percentages based on the chosen random variable, an associated shape 
parameter, and an associated scale parameter, wherein the associated 
shape parameter and the associated scale parameter relate to the particular 
location on the array of probabilities; 



divide the array of probabilities based on whether the associated second 
array of percentages are above or below the chosen initial percentage; 



3^ 



determine a first sum of all of the values of the array of probabilities; 



determine a second sum of all of the values of one of the parts of the 

probabilities; 



^ compare the first sum and the second sum to determine the probability that 

TJ ■ a percentage of a plurality of parts will fail after the given time; and 



take one of a plurality of actions including creating a graphical 
representation of the comparison, using the comparison to predict costs 
associated with failure occurrences over a period of time, and using the 
comparison to determine whether to re-engineer the part. 



Ffa * lb 
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provide a plurality of test data; 



select a distribution model having a first parameter and a 
second parameter, wherein the distribution model is defined 
by a cumulative distribution function that is a function of a 
random variable; 







assign numeric values to the cumulative distribution function 
and the random variable such that the first parameter is a 
function of the second parameter; 






determine a iikelihood function from the test data and the 
distribution model; 







integrate the iikelihood function up to a selected limit in order 
to calculate a numerator, the selected limit being defined by 
the relationship between the first parameter and the second 
parameter; 







integrate the entire likelihood function in order to calculate a 
denominator; and 






calculate the confidence bound by dividing the numerator by 
the denominator. 



END 
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Likelihood function 
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Weibull 
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Weibull plot indicating 
percent failed as a 
function of life. 

Actual value will lie to 
the right of the leftmost 
curve 90% of the time. 
Actual value will lie to 
the right of the center 
curve 50% of the time. 
Actual value will lie to 
the right of the 
rightmost curve 10 % 
of the time. 



ill! 



100 1000 
Units (may be life such as hours or miles) 
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© KTO Analysis 
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Resistor Example 1 



1 OE-04 r 




Hours 
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ResIstorTExarnpIe 1 CTTequation 
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Contours of constant Bl life 
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Lines of constant failure fraction at 6 hours 
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Weibuil 
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Weibull plot indicating 
percent failed as a 
function of iife. 

Actual value will lie to 
the right of the leftmost 
curve 90% of the time. 
Actual value will lie to 
the right of the center 
curve 50% of the time. 
Actual value will lie to 
the right of the 
rightmost curve 10% of 
the time. 



3 



100 



